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Executive Summary

Introduction
Centrex Metals Ltd (Centrex) engaged Golder Associates Pty Ltd (Golder) to assess an area of the Ardmore 

Phosphate Rock Project (Ardmore) site for suitability and risks associated with soil disturbance.

The Ardmore Phosphate Rock Project site has been identified by Centrex to be a high-grade phosphate rock 

deposit. Centrex holds the Ardmore deposit in Mining Lease 5542 (Figure 1). The soils within the Mining 

Lease area were investigated, the findings of which are presented and discussed within this report. 

Ardmore is a high-grade phosphate rock deposit located 128 km south of the City of Mount Isa and 23 km 

west of Dajarra in North West Queensland. It is understood that the deposit outcrops in places and is 

generally very shallow with the target phosphorite unit hanging wall and footwall average contact depths being 

8.3 m and 12 m respectively. 

A Start-up Operation is proposed to mine a small-scale pit (approximately 100 m wide, 140 m long and 10 m

deep) in the southern area of the ML to extract 70,000 t of ore using shallow open-cut mining over a two to 

three-month period. The Full-scale Operation will mine phosphate ore from two shallow pits which will have an 

overall waste:ore stripping ratio of 3:1. The northern pit will have an average depth of 25 m and the southern 

pit 12 m. The life of mine is predicted to be between 8 and 15 years.

Soil Sampling Summary
The sample locations were selected on the basis of Start-up Operations and future development of the Full-

scale Operation. Test pits were generally advanced to a maximum depth of 1.2 m below ground level, with 

sampling targeting the topsoil, subsoil and residual soil profiles. However, sample collection was dependent

on the materials encountered and changes in lithology. A total of 29 soil samples analysed from 10 test pits 

were collected across the mining lease.

Across the Mining Lease there were areas of observed bedrock exposure. The Beetle Creek and Blazen 

Shale formations were observed near the northern portion of the lease area.  Areas of exposed shale were 

observed in creek beds and erosion channels. There was also an area of granitic bedrock exposed near the 

middle of the lease area. 

Results
The results for Exchangeable Sodium Percent and Calcium:Magnesium ratios indicate that three site areas 

(represented by TP01, TP03 and TP08) (Figure 2) which are located on soil profiles overlying the northern 

and southern deposit may have poor soil structure and be prone to some erosion.

The results at locations (TP01, TP03 and TP08) indicate that these soils are saline. These soils have high EC 

values and elevated concentrations of chloride. Water and sediment management measures should be 

implemented to minimise the risk to mobilising the salt with it the soil. During the Start-up Operations the 

temporary small-scale Tailing Storage Facility (see inset on Figure 2) is planned to be lined with an 

impermeable barrier, reducing the risk of mobilising the salt identified in these areas. The geochemistry (RGS 

2018) findings also indicate that the overburden does have elevated concentrations of salts, which could 

become a significant aspect for site water management. However, the risk associated with saline drainage 

and rehabilitation will largely be overcome through the adoption of the proposed rehabilitation and backfilling 

plan.
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Locations TP01 and TP08 have high concentrations of sulfates in the subsoils. Site observations indicate that 

gypsum was present at TP01. It is likely that gypsum is the source of the sulfates at these locations. The 

geochemical analyses found that at these locations, the overburden is non-acid forming to barren therefore 

there is no requirement for specific management of the overburden for sulphates (RGS, 2018).

Soil conservation and erosion and sediment control best practises should be utilised to reduce the risk of soil 

erosion and reduce the risk of salt and sulfate impacted soils being mobilised into the receiving environment.  

Minimising the duration of soils stockpiled on site will help reduce the risk of soil erosion occurring. Refer to 

Golder (2018) Surface water Impact Assessment for the mitigation measures recommended to reduce the risk 

of erosion.

Despite variability in the soils, with some soils across the site having poor physical and chemical properties

and a moderate propensity for dispersion, the soils are typical of the region’s arid environment. Proper 

management of site water quality and dust, as well as the usage of overburden to rehabilitate the pit, is likely 

to adequately reduce risks of impacts from the operations.
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1.0 INTRODUCTION 

1.1 General
Centrex Metals Ltd (Centrex) engaged Golder Associates Pty Ltd (Golder) to assess an area of the Ardmore 

Phosphate Rock Project (Ardmore) site for suitability and risks associated with soil disturbance.

The Ardmore Phosphate Rock Project site has been identified by Centrex to be a high-grade phosphate rock 

deposit. Centrex holds the Ardmore deposit in Mining Lease (ML) 5542 (Figure 1). The soils within the Mining 

Lease area were investigated, the findings of which are presented and discussed within this report. 

1.2 Objectives
The objective of this site soil assessment in specific key areas within the general mining lease area was to:

understand the soil characteristics

identify potential project constraints associated with the soil

identify suitable and practical mitigation and management measure of identified constraints.

2.0 SITE DESCRIPTION 

2.1 General Site Information 
Ardmore is a high-grade phosphate rock deposit located 128 km south of the City of Mount Isa and 23 km 

west of Dajarra in North West Queensland. It is understood that the deposit outcrops in places and is 

generally very shallow with the target phosphorite unit hanging wall and footwall average contact depths being 

8.3 m and 12 m respectively. 

A Start-up Operation is proposed to mine a small-scale pit (approximately 100 m wide, 140 m long and 10 m 

deep) in the southern area of the ML to extract 70,000 t of ore using shallow open-cut mining over a two to 

three-month period. Depending on the viability and economic merits of the Start-up Operation, the goal is to 

expand operations to Full-scale Operation in the future, with the aim to supply fertilizer plants in Australia 

(which are currently reliant on imported phosphate) and export throughout the region. The Full-scale 

Operation will mine phosphate ore from two shallow pits which will have an overall waste:ore stripping ratio of 

3:1. The northern pit will have an average depth of 25 m and the southern pit 12 m. The life of mine is 

predicted to be 10 years.

The nearest known weather station (Mt. Isa Airport) records an average annual rainfall of 464 mm, 

predominantly in summer.  

The site has quite dense grass in the north-eastern portion of the Mining Lease potentially associated with 

nutrient richer alluvium relative to the remaining area of site which has moderate to sparse grass cover in 

places. Trees were noted growing across the site with more concentrated growths of spinifex grass and bush 

apple along drainage lines and the Split Creek flood plain which bisects the Mining Lease.

Observations of on-site water infiltration noted in previous investigations indicate that the site is very well 

drained, however some areas are known to pond with water during heavy downpours, likely due to the clay 

content in near-surface subsoils.  A thin topsoil layer (<10 cm) comprising silty sand has been observed,

during previous studies, across the majority of the site. Clay/sandy silt/gravelly deposits are red/orange in the 

southern section of the site with a contrast to a yellow colour in the northern zone. Rock outcrops are 

observed scattered throughout the Mining Lease.
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2.2 Geology of the Project Area
The geological setting of the project area is a well-defined stratigraphic sequence that includes a stable 

Precambrian basement. The two major Precambrian units within the region are the Easter Creek Volcanic and 

the Sybella Granite. These form a basement of crystalline rocks around the Ardmore Cambrian inlier and by 

inference, underlie the younger sediments (Ardmore Rock Phosphate Deposit, Report No 1977/1).  

The 1:100,000 Ardmore geology map (Australia 1:100,000 geological series, Sheet Number 6754) indicates 

that there are a number of surface geological units present within the mining lease and a brief description of 

the geological units, from the youngest to the oldest, is presented as follows:

Alluvium (Quaternary): Clay, silt, sand, gravel; flood-plain alluvium

Blazan Shale (Middle Cambrian): Siliceous shale, chert, siltstone, fine arenite, conglomerate, dolomitic 

and bituminous limestone, phosphorate 

Beetle Creek Formation (Cambrian): Chert, siliceous shale with trilobite fossils, basal conglomerate 

Thorntonia Limestone (Middle Cambrian) - Grey crystalline limestone 

Riversdale Formation (Early Cambrian): Conglomerate, arenite, arkose, shale, mudstone, dolomite 

Sulieman Gneiss (Palaeo Proterozoic)- Felsic gneiss, augen gneiss, hornblende schist, amphibolite, 

quartzite

Phosphate mineralisation is located within the Beetle Creek Formation as successions of cherts, phosphatic 

siltstones, phosphate rock and minor shales.

Plate 1: Example of near surface geology within the Southern Zone
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2.2.1 Soil Resource Mapping 

The Mining Lease has been mapped in accordance with the regional Queensland Soil maps database and it is 

divided into two different soil classes comprising Chromosols and Kandosols (Figure 2).

The Start-up Operation in the southern portion of the ML is located in an area mapped as Chromosol soils, 

with parts of the Full-scale Operation located within the mapped Kandosol soils.

3.0 REGULATORY FRAMEWORK AND GUIDANCE DOCUMENTS
The following acts and guidance documents are used for the management requirements for soils in 

Queensland.

Soil Conservation Act (1986) – Outlines the laws relating to soil conservation and provided landholders 

management strategies to mitigate soil erosion.

Environmental Protection Act (1994) – provides the duty of care to prevent environmental harm. The Act 

seeks to set out a program for the identification and protection of important elements of the environment 

(environmental values) and by creating a range of regulatory tools for controlling the activities of 

individuals or companies.

The guidance documents were used for interpretation and preparation of this report.

Australian Soils and Landscapes (McKenzie et al., 2004).

Australian Soil and Land Survey field Handbook 3rd Edition (NCST, 2009).

Best Practice Erosion and Sediment Control Manual (IECA, 2008) 

Interpreting Soil Test Results – What do all the Numbers Mean (Hazelton and Murphy, 2007).

4.0 SITE CHARACTERISATION

4.1 Sampling Locations and Rationale
Based on information provided to Golder and Golder’s understanding of site conditions, the methodology and 

investigation locations took into account Centrex’s planned operations and proposed development of the mine 

site.

The sample locations were selected on the basis of Start-up Operations and future development of the Full-

scale Operation (Table 1).

Three samples were collected to investigate the onsite soil type and quality at each of the 10 locations.

Physical testing (particle size distribution (PSD) and Emerson classification) were conducted at a rate of 1 in 4 

samples.

4.1.1 Soil Sampling Summary

Test pits were generally advanced to a maximum depth of 1.2 m bgl, with sampling targeting the topsoil, 

subsoil and residual soil profiles. However, sample collection was dependent on the materials encountered

and changes in lithology.

The soil in each test pit was logged for the nature and condition of encountered lithology according to the 

Australian Soil Classification System (ASCS).
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A total of 29 soil samples analysed from 10 test pits were collected across the ML.

Table 1: Sampling Location and Justification

Location Name Analysis Location Justification

TP01 

pH, EC, exchangeable cations, 

major cations, chloride, Total 

Kjeldahl Nitrogen (TKN), total 

phosphorus (P), total potassium 

(K), sulphur (S), total organic 

carbon (TOC), sodium adsorption 

ratio (SAR), Atterberg Emerson 

aggregate, PSD 

Northern Pit (Full-scale Operation)

TP02
Overburden storage facility (Full-

scale Operation)

TP03
Overburden storage facility (Full-

scale Operation)

TP04
Workers’ camp (Full-scale 

Operation)

TP05
Evaporation ponds (Full-scale 

Operation)

TP06
Processing facility

(Full-scale Operation)

TP07
Southern Pit (Full-scale 

Operation)

TP08

Southern Pit (Full-scale 

Operation) and near Start-up 

Operation area

TP09 Tailings Storage Facility (Full-

scale Operation)
TP10



06 August 2018 1782517-22-R-Rev1

7

5.0 SITE OBSERVATIONS 
5.1.1 Lithology 

The soil lithology was variable on site depending on where the test pit was advanced in the site landform.  

At locations TP04, TP05, TP09 and TP10, the test pits showed similar lithologies which were generally 

described as follows:

Depth Lithology

0.0 - 0.3 m bgl
Sandy Loam to Light Clay, low plasticity, red to dark red, with plenty of silt, fine to 
medium sand and gravels, granular to blocky structure

0.3 - 0.6 m bgl
Sandy Clay Loam to Light Clay, low plasticity, dark red, with decreasing clay and silt 
content, plenty of fine to medium sand and gravels, massive structure.

0.6 -1.2 m bgl
Clayey Gravel, fine to coarse sub-rounded to angular gravel, dark red, with low to 
medium plasticity clay, plenty of sand, massive structure 

Weathered bed rock was intercepted at the bottom of test pits TP04 and TP05

At locations TP02, TP03, TP06 and TP07 the Blazen Shale formation was intercepted at shallow depths and 

pits were limited to 1 m depth. The general lithology at these locations was:

Depth Lithology

0.0 - 0.3 m bgl 
Silty Loam to Clayey Gravel, low plasticity, dark red, fine to coarse sub-rounded to 
angular gravel. with some slit and fine sand.

0.3 - 0.98 m bgl
Sandy Loam to Sandy Clay Loam, low plasticity, dark red to orangish red, with many fine 
to coarse sub-rounded to angular gravels and cobbles.  

At locations TP01 and TP08, thicker alluvium was encountered, and the Blazen Shale parent material was not 

intercepted. The general lithology at TP01 and TP08 was: 

Depth Lithology

0.0 - 1.45 m bgl Medium Clay, low to medium plasticity, dark red, with some silt and fine sand.

At TP01, crystalline inclusions were noted to be possibly gypsum. At TP08 white calcareous segregations 

were observed below 0.5 m bgl.

Across the Mining Lease there were areas of observed bedrock exposure. The Beetle Creek and Blazen 

Shale formations were observed near the northern portion of the lease area. Areas of exposed shale were 

observed in creek beds and erosion channels. There was also an area of granitic bedrock exposed near the 

middle of the lease area. 

The test pit logs are attached in Appendix A, with the site and soil profile photographic log provided in 

Appendix B.
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6.0 CHARACTERISATION AND ASSESSMENT OF RESULTS 
Laboratory results of analyses conducted on soil samples are summarised and assessed in sections 0 and

6.2. Laboratory documentation is presented in Appendix C.

The interpretation of the soil analysis results is based on information provided in the Interpreting Soil Test 

Results: What Do All the Numbers Mean? (Hazelton and Murphy, 2007).

Table 2 below provides published guidance used to interpret the findings of the investigation, the table should 

be read in conjunction with the soil analytical results provided in Appendix C.

Table 2: Soil Interpretation Summary Information

Soil Analytes Description

Salinity – is the presence of 
soluble salts in the soil, generally 
including Ca2+, Mg2+, Na+, Cl-,
SO42- and HCO3-

The clay content across the site 
was variable (refer to Table 3 
below). The average clay content 
above was assumed as 25%.
Therefore, the EC results will be 
compared against the 20-40% 
clay guide. 

(Rayment and Lyons, 2011)

Salinity 
Rating

10-20% 
Clay

20-40% 
Clay

40-60% Clay
60-80% 

Clay

EC1:5 (mS/cm)

Very Low <0.07 <0.09 <0.12 <0.15

Low 0.07-0.15 0.09-0.19 0.12-0.24 0.15-0.3

Medium 0.15-0.34 0.19-0.45 0.24-0.56 0.3-0.7

High 0.34-0.63 0.45-0.76 0.56-0.96 0.7-1.87

Very High 0.63-0.93 0.76-1.21 0.96-1.53 1.18-1.87

Extreme >0.93 >1.12 >1.53 >1.83

Ratio of exchangeable calcium 
(Ca) to exchangeable magnesium 
(Mg) used to support assessment 
of subsoil dispersibility.

(Hazelton and Murphy, 2007)

Ratio Rating

<0.1 Very low

0.1-1 Low

1-2 Medium

>2 High

Sodic Soil – Sodicity is a 
measure of the exchangeable 
sodium (Na) in proportion to the 
total remaining exchangeable 
cations. Exchangeable sodium 
percent (ESP) results are used 
for classification of sodicity.
(Northcote and Skene, 1972)

Rating ESP (%)

Non-Sodic 0-6

Sodic 6-15

Strongly Sodic >15
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Soil Analytes Description

Emmerson aggregate class test –
measures the instability of the soil 
structure when immersed in 
water.

Definition of Emerson class 
(AS1289.3.8.1)

Class 1 The soil shows a strong dispersing reaction

Class 2 The soil shows a moderate to slight reaction. 

Class 3 The soil remoulded at the plastic limit disperses in 
water

Class 4 The remoulded soil does not disperse in water. Calcium 
carbonate (calcite) or calcium sulfate (gypsum) is 
present

Class 5 The remoulded soil does not disperse in water and the 
1:5 soil/water suspension remains dispersed after 5 min

Class 6 The remoulded soil does not disperse in water and the 
1:5 soil/water suspension begins to flocculate within 5 
min

Class 7 The air-dried crumbs of soil remain coherent (do not 
disperse) in water and swells

Class 8 The air-dried crumbs of soil remain coherent (do not 
disperse) in water and do not swell

Soil Fertility – is the function of 
the physical, chemical and 
biological characteristics of the 
soil.

(Rayment and Lyons, 2011) and 
(Hazelton and Murphy, 2007)

Analyte Very Low Low Moderate High

Nitrogen (as 
TKN) mg/kg

<500 500-1,500 1,500-2,500
2,500-
5,000

Phosphorus 
(mg/kg)

<10 10-20 >20-40 >40-100

Organic 
Matter (%)

<0.9 0.9-2.7 2.7-4.5 4.5-7.5
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6.1 Baseline Soil Chemistry 
The results of laboratory analytical testing are presented in Appendix C. A summary of the analytical results 

with comparison to the adopted guidelines (Table 2) is provided in Table 3 below. 

The main findings from the assessment of the analytical results are as follows:

pH is consistent across the Mining Lease, generally neutral to alkaline.

Results of the fertility testing for the soil samples analysed indicate the following:

Nutrient reserves, including total nitrogen, total potassium, and total sulphur are at low levels, with 

the exception of concentrations of total sulfur at TP01 and TP08 which are high.

Organic matter was generally found to be low, ranging from <0.5% to 1%

In addition to the low total nitrogen concentrations, the carbon (organic matter):nitrogen ratios are 

moderate to high, which is not ideal, leading to possible slow nutrient mineralisation within these 

soils. 

The chloride results are considered to be high at locations TP01, TP03, TP05, TP06 and TP08, 

particularly in the subsoils, however, in our experience this is consistent with local arid environments.

The low Ca:Mg ratio (low) results are consistent with the strongly sodic soils identified with high ESP 

results.  This generally indicates poor soil structure.  The non-sodic soils had higher Ca:Mg ratios, which 

indicates more stable soil structures.

Sulfate concentrations at locations TP01 and TP08 are high.  Crystalline gypsum (CaSO4) was observed 

in the soil profile in test pit TP01. Crystalline gypsum was not observed in the test pit at TP08; however, 

the results suggest that it was present. 

From the site observations and test pit sample analysis, the main soil type identified was a Haplic, Eutrophic, 

Red Chromosol.  This is consistent with the literature having a general description of “A non-sodic, texture

contrast soil with high base status in the red clayed B2 horizon” (McKenzie et al. 2004). However, from 

analytical results, locations TP01, TP03 and TP08 appear to be more representative of Kandosol soils.  The 

split of Chromosols and Kandosols across the ML appears to be different than depicted in Figure 2.
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6.2 Particle Size Distribution, Atterberg Limits and Emerson 
Classification

Textural classifications recorded in the field were compared to the PSD analysis provided by the laboratory. 

The PSD was estimated by the laboratory according to Australian Standard AS1289.3.6.3, and size fractions 

and material descriptions are reported in accordance with AS1726 (refer to results in Appendix C). The 

laboratory is NATA accredited for these methods. The International particle size fractions are utilised, which 

vary from the AS1726 fractions. 

Table 4: Particle Size Distribution and Dispersion Potential Test Results

Sample % Clay
(<2 µm)

% Silt
(2-20 µm)

% Sand
(20-2000 µm)

% Gravel
(>2000 µm)

Emerson 
Classification 
Number

Atterberg Limit

(% linear 
Shrinkage)

TP01_0.1-0.3 49 24 17 0 4 20.5

TP02_0.1-0.25 28 22 31 19 3 10.0

TP02_0.3-0.55 21 14 10 55 4 14.5

TP04_0.2-0.3 39 12 44 5 3 10.5

TP05_0.1-0.3 19 9 30 42 3 5.5

TP07_0.4-0.6 11 17 9 63 3 13.5

TP09_0.1-0.3 20 14 40 26 3 10.0

TP10_0.5-0.6 34 9 21 36 4 10.0

The liquid limit results, provided as part of the Atterberg Limit testing, generally support the variable plasticity 

of the materials which is a mixture of fine and coarse-grained soils observed in the field.

The linear shrinkage tests also form part of the Atterberg Limit testing and indicate that the soils from across 

the site range in linear shrinkages from 5.5% to 20.5% (indicative of slightly plastic to moderately plastic, 

shrink swell soils) and more likely to be tending towards rigid soils.

Soils which contain higher clay and silt content have higher water holding capacity. However, the increased 

clay and silt can decrease water infiltration.  The soils which contain higher sand and gravel contents are more 

permeable to water infiltration, and therefore less suitable for dams and other water retaining structures.

The Emerson classification and Ca:Mg ratios are indicators of soil dispersivity or structural stability. Soils 

which are high in exchangeable sodium and exchangeable magnesium are generally more dispersive than 

those that are high in exchangeable sodium and exchangeable calcium. The majority of the results show low 

(Class 4) to moderate (Class 3) dispersivity levels, indicating these soils are described as low to potential 

dispersive soils.
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7.0 SITE SUITABILITY
The results for ESP and Ca:Mg ratios indicate that the three site areas (represented by TP01, TP03 and 

TP08) which are located on soil profiles overlying the northern and southern deposit may have poor soil 

structure and be prone to some erosion. It is understood that the mine plan is based on a cut and cover 

process and that long-term stockpiling of soils is not planned. This will help to reduce the risk of erosion 

impacts to occur, in the areas where these soils are placed.

The results at locations (TP01, TP03 and TP08) indicate that these soils are saline. These soils have high EC 

values and elevated concentrations of chloride. Care should be taken with placing tailings in these areas, as 

the excess water may mobilise the salts and modify downgradient soil structure. Water and sediment 

management measures should be implemented to minimise the risk to mobilising the salt within the soil. From 

information provided by Centrex, during the Start-up Operations, the temporary small scale Tailing Storage 

Facility (see inset on Figure 2) is planned to be lined with an impermeable barrier, reducing the risk of 

mobilising the salt identified in these areas. The geochemistry (RGS 2018) findings also indicate that the 

overburden does have elevated concentrations of salts, which could become a significant aspect for site water 

management. However, the risk associated with saline drainage and rehabilitation will largely be overcome 

through the adoption of the proposed strip mining and rehabilitation plan, particularly for the Full-scale 

operation.

Locations TP01 and TP08 have high concentrations of sulfates in the subsoils. Site observations indicate that 

gypsum was present at least at TP01. It is likely that gypsum is the source of the sulfates at these locations.  

The geochemical analyses report has found that at these locations, the overburden is non-acid forming to 

barren therefore there is no requirement for specific management of the overburden for sulphates (RGS, 

2018).

Soil conservation and erosion and sediment control best practises should be utilised to reduce the risk of soil 

erosion and reduce the risk of salt and sulfate impacted soils being mobilised into the receiving environment.  

Minimising the duration of soils stockpiled on site will help reduce the risk of soil erosion occurring. Refer to 

Golder (2018) Surface Water Impact Assessment, for the impacts and mitigation measures recommended to 

reduce the risk for erosion impacts.

Despite variability in the soils, with some soils across the site having poor physical and chemical properties 

and a moderate propensity for dispersion, the soils are typical of the region’s arid environment. Proper 

management of site water quality and dust, as well as the usage of overburden to rehabilitate the pits, is likely 

to adequately reduce risks of impacts from the operations.

8.0 IMPORTANT INFORMATION
Your attention is drawn to the document “Important Information Relating to this Report”, which is included in 

Appendix D. The statements presented in this document are intended to advise you of what your realistic 

expectations of this report should be, and to present you with recommendations on how to minimise the risks 

associated with the services provided for this project. The document is not intended to reduce the level of 

responsibility accepted by Golder, but rather to ensure that all parties who may rely on this report are aware of 

the responsibilities each assumes in so doing.
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









































  

  

   

  





   

   

   

   
   


   

  
  


    

 






   

    

   













 


 

 



 

 

 

 






 
  












         
       
      
       

         
          
         
       

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



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
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

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




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




























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



































































































         

        

        

         

         

        

        

        

         

        

        

         

        

        

        

        

        

        

         

        

        

        

        

         

        

        

        

         

        













 
  



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






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





























































































         

       

       

         

         

       

       

       

         

       

       

         

       

       

       

       

       

       

         

       

       

       

       

         

       

       

       

         

       













 
  















































   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   



























 

 

 







  

  

  



  



 
  




  

  



  

  

  





   



   

   

   

   

   

   

   

   

   
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5/2018 

The document eport  to which this page is attached and which this page forms a part of, has been issued 

by Golder Associates Pty Ltd Golde  subject to the important limitations and other qualifications set out below. 

This Report constitutes or is part of services Services provided by Golder to its client lient under and subject 

to a contract between Golder and its Client ontract  The contents of this page are not intended to and do not 

alter Golder s obligations (including any limits on those obligations) to its Client under the Contract. 

This Report is provided for use solely by Golder s Client and persons acting on the Clie s behalf, such as its 

professional advisers. Golder is responsible only to its Client for this Report. Golder has no responsibility to any other 

person who relies or makes decisions based upon this Report or who makes any other use of this Report. Golder 

accepts no responsibility for any loss or damage suffered by any person other than its Client as a result of any 

reliance upon any part of this Report, decisions made based upon this Report or any other use of it. 

This Report has been prepared in the context of the circumstances and purposes referred to in, or derived from, 

the Contract and Golder accepts no responsibility for use of the Report, in whole or in part, in any other context 

or circumstance or for any other purpose. 

The scope of Golder s Services and the period of time they relate to are determined by the Contract and are subject 
to restrictions and limitations set out in the Contract. If a service or other work is not expressly referred to in 
this Report, do not assume that it has been provided or performed. If a matter is not addressed in this Report, 
do not assume that any determination has been made by Golder in regards to it. 

At any location relevant to the Services conditions may exist which were not detected by Golder, in particular due to 

the specific scope of the investigation Golder has been engaged to undertake. Conditions can only be verified at the 

exact location of any tests undertaken. Variations in conditions may occur between tested locations and there may 

be conditions which have not been revealed by the investigation and which have not therefore been taken into account 

in this Report. 

Golder accepts no responsibility for and makes no representation as to the accuracy or completeness of the 

information provided to it by or on behalf of the Client or sourced from any third party. Golder has assumed that such 

information is correct unless otherwise stated and no responsibility is accepted by Golder for incomplete or 

inaccurate data supplied by its Client or any other person for whom Golder is not responsible. Golder has not taken 

account of matters that may have existed when the Report was prepared but which were only later disclosed to 

Golder. 

Having regard to the matters referred to in the previous paragraphs on this page in particular, carrying out the

Services has allowed Golder to form no more than an opinion as to the actual conditions at any relevant location. 

That opinion is necessarily constrained by the extent of the information collected by Golder or otherwise made

available to Golder. Further, the passage of time may affect the accuracy, applicability or usefulness of the opinions,

assessments or other information in this Report. This Report is based upon the information and other circumstances

that existed and were known to Golder when the Services were performed and this Report was prepared.

Golder has not considered the effect of any possible future developments including physical changes to any

relevant location or changes to any laws or regulations relevant to such location. 

Where permitted by the Contract, Golder may have retained subconsultants affiliated with Golder to provide some 
or all of the Services. However, it is Golder which remains solely responsible for the Services and there is no 
legal recourse against any of Golder s affiliated companies or the employees, officers or directors of any of them.

By date, or revision, the Report supersedes any prior report or other document issued by Golder dealing with any

matter that is addressed in the Report. 

Any uncertainty as to the extent to which this Report can be used or relied upon in any respect should be 

referred to Golder for clarification 
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